Amendment under 37 C.F.R. § 1.111 
U.S. Application No. 10/072,915 

REMARKS 

Claims 1-4 have been examined. Claims 1 and 2 have been rejected under 35 U.S.C. § 
102(b), and claim 3 has been rejected under 35 U.S.C. § 103(a). Also, the Examiner has 
indicated that claim 4 contains allowable subject matter. 

Rejection under 35 U,S.C, § 102(b) 

Claims 1 and 2 have been rejected under 35 U.S.C. § 102(b) as being anticipated by U.S. 
Patent No. 4,680,654 to Shibuya ("Shibuya"). 

A. Claim 1 

Applicant submits that claim 1 is patentable over the cited reference. For example, claim 
1 recites a driving device for operating the open and close device. Further, the locking device 
releases a locking condition of the open and close device when the driving device operates the 
open and close device to open the recording medium insertion path. 

The Examiner maintains that Shibuya discloses the above features. In particular, the 
Examiner maintains that torsion spring 32 discloses the claimed driving device for operating 
main lid 30 (col. 6, lines 50-53). However, Shibuya fails to disclose that the locking device (i.e. 
locking plate 50) releases the locking condition of main lid 30 when the torsion spring 32 
operates to open lid 30. Rather, it appears that the reference discloses the exact opposite. For 
example, during tape cassette ejection, as holder 1 1 moves upward, the locking plate 50 is 
rotated counterclockwise to recede from the rear of the main lid 30 (Fig. 2; col. 7, line 63 to col. 
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8, line 2). Once holder 1 1 reaches an uppermost position, and the locking plate 50 assumes a 
horizontal inoperative position, the main lid 30 is no longer blocked by locking plate 50, and 
therefore, main lid 30 rotates to uncover the inserting opening 27 (Fig. 5; col. 8, lines 2-7). Thus, 
rather than releasing a locking condition of main lid 30 when torsion spring 32 operates to open 
lid 30, it appears that Shibuya discloses that torsion spring 32 operates to open lid 30 after the^ 
locking condition is already released. 

Accordingly, Applicant submits that claim 1 is be patentable over the cited reference. 
B. Claim 2 

Since claim 2 has been canceled, without prejudice or disclaimer. Applicant submits that 
the rejection of such claim is now moot. 

Rejection under 35 U,S.C. § lQ3(a) 

Claim 3 has been rejected under 35 U.S.C. § 103(a) as being unpatentable over Shibuya in 
view of U.S. Patent No. 6,618,339 to Sugita et al. ("Sugita"). However, the filing date of Sugita 
(i.e. January 3, 2002) is after the filing date (i.e. February 28, 2001) of the foreign priority 
document JP 2001-55160. In addition, Sugita's priority documents, JP 2001-055158 and JP 
2001-055159, were published after the filing date of the current Application. Accordingly, 
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Applicant is hereby removing Sugita as a prior art reference by perfecting the claim to foreign 
priority. 

Applicant submits herewith a certified English translation of JP 2001-55160. Applicant 
submits that JP 2001-55160 provides support, under 35 U.S.C. § 112, first paragraph, for rejected 
claim 3. 

Accordingly, claim 3 has been rewritten in independent form, and Applicant respectfully 
requests the Examiner to withdraw the rejection. 

Allowable Subject Matter 

As stated previously, the Examiner has indicated that claim 4 contains allowable subject 
matter. Since claim 4 depends upon claim 3, Applicant submits that the objection to claim 4 is 
overcome. 

Conclusion 

In view of the above, reconsideration and allowance of this application are now believed 
to be in order, and such actions are hereby solicited. If any points remain in issue which the 
Examiner feels may be best resolved through a personal or telephone interview, the Examiner is 
kindly requested to contact the undersigned at the telephone number listed below. 

The USPTO is directed and authorized to charge all required fees, except for the Issue 
Fee and the Publication Fee, to Deposit Account No. 19-4880. Please also credit any 
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overpayments to said Deposit Account. 



SUGHRUE MION, PLLC 
Telephone: (202) 293-7060 
Facsimile: (202) 293-7860 

WASHINGTON OFHCE 

23373 

CUSTOMER NUMBER 



Respectfully suk^mitted, 

Allison M. Bowles Tulino 
Registration No. 48,294 
Date: January 15, 2004 
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[Name of Invention] 

OPEN AND CLOSE MECHANISM FOR RECORDING MEDIUM INSERTION PATH 

WHAT IS CLAIMED IS: 

5 1 . An open and close mechanism for a recording medium insertion 
path, for opening and closing a transporting path of a recording 
medium to be inserted into a mechanical body of a recording 
medium playback device and ejected from the mechanical body, 
comprising: 

10 a recording medium insertion path allowable to pass the 

recording medium therethrough; 

an open and close device for opening and closing the 
recording medium insertion path; and 

a locking device for locking open and close operation of 
15 the open and close device when the open and close device closes 
the recording medium insertion path. 

2- The open and close mechanism for a recording medium 
insertion path according to claim 1, further comprising a 
driving device for operating said open and close device to open 

20 the recording medium insertion path, the driving device being 
mounted in .the mechanical body, wherein said locking device 
releases a locking condition of the open and close device when 
the driving device operates the open and close device to open 
the recording medium insertion path. 

25 3. The open and close mechanism for a recording medium 
insertion path according to claim 2 , wherein said open and close 
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device comprises: 

an open and close door provided rotatably about, a center 
of a pivot shaft extending along a direction of width of the 
recording medium insertion path and rotating about the center 
5 of said pivot shaft for opening and closing the recording medium 
insertion path; 

a door gear rotating together with the open and close door 
operation of opening and closing the recording medium insertion 
path ; and 

10 an energizing device for energizing the door gear to a 

direction for making the open and close door close recording 
insertion path, wherein the door gear is rotated by the driving 
device for making the open and close door open the recording 
medium insertion path, wherein the locking device locks the open 

15 and close door rotating about the center of the pivot shaft when 
closing the recording medium insertion path and allows the open 
and close door rotating about the center of the pivot shaft when 
the driving device rotating the door gear. 

4 . The open and close mechanism for a recording medium 
20 insertion path according to claim 3 , wherein said locking device 
comprises: 

a cam member being rotated together with the door gear by 
the driving device when the driving device rotates the door 
gear ; 

25 a convex portion projecting toward the pivot shaft from 

the cam member; and 
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a concave portion formed concavely on an outer surface of 
the pivot shaft, wherein the convex portion goes into the 
concave portion to lock the open and close door rotating about 
the center of the pivot shaft when the open and close door closing 
5 the recording medium insertion path, wherein the cam member 
rotates together with the door gear for moving the convex 
portion in the concave portion and getting the same out the 
concave portion to allow the open and close door rotating about 
the center of the pivot shaft when the door gear is rotated by 
10 the driving device. 

BACKGROUND OF THE INVENTION 
[0001] 

Field of the Invention 

This invention relates to an open and close mechanism for 
15 a recording medium insertion path, capable to put a recording 
medium in and out a mechanical body of a recording medium 
playback device such as a CD player or a CD changer. 
[0002] 

Description of the Related Art 

20 In a car, there are installed various kind of car audio 

devices, recording medium playback devices, such as a Compact 
Disk (CD is a short form used after this) player or a CD changer. 
The CD changer, mentioned above, stores a plurality of CDs as 
recording medium and plays back recorded information on a 

25 selected CD by a car driver's request. And the playback 
information on the CD is outputted as a sound with a speaker 




of the car audio device . 
[0003] 

The CD player or the CD changer is provided with a recording 
medium insertion path, capable to put a plurality, of CDs in and 
5 out. The recording medium insertion path has a door capable to 
open and close for preventing dust coming into the CD changer 
inside . 
[0004] 

Some of the CD players or the CD changers have an open and 
10 close mechanism which inserts the CD into a mechanical body 
while the open and close door is opened by a car driver pushing 
with the CD. Some of the CD players or the CD changers have an 
open and close mechanism 101 (shown in Fig. 10-13) to open the 
recording medium insertion path for allowing inserting the CD 
15 only when a car driver operates a switch. 
[0005] 

The open and close mechanism 101 of the CD players or the 
CD changers, which opens the recording medium insertion path 
119 (shown in Fig. 12 and 13) only when the switch operated, 
20 is provided with a door 113 capable to open and close the 
recording medium insertion path 119, a gear 115 and a driving 
member 10 7 mounted in the mechanical body, as shown in Fig. 
10-13. 
[0006] 

25 The door 113 is formed into band shape and is bore capably 

to rotate about a center of an end portion 113a of a direction 



of width. The door rotates about the center of the end portion 
113a so as to open and close the recording medium insertion path 
119. The door 113 is integrally formed with a gear 121 on the 
end portion 113a, as shown in Fig. 10 and 11. . 
5 [0007] 

The gear 115 is provided capably to rotate. The gear 115 
meshes with the gear 121. The door 113 and the gear 115 are 
energized to a direction for closing the recording medium 
insertion path 119, The door 113 and the gear 115 close the 
10 recording medium insertion path 119 when a driving member 107 
does not abut on the door, as shown in Fig. 10 and 12. 
[0008] 

The driving member 107 is provided in the mechanical body 
capably to slide for projecting from the mechanical body and 

15 receiving into the mechanical body inside. The driving member 
107 abuts on the gear 115 when projecting from the mechanical 
body and rotates the gear 115 to a direction for making the door 
113 open the recording medium insertion path 119, as shown in 
Fig. 11 and 13. 

20 [0009] 

In the open and close mechanism 101 by prior art, according 
to above-mentioned structure, the driving member 107 moves to 
project from the mechanical body by operating the switch and 
rotates the gear 115 so that the door 113 opens the recording 
25 medium insertion path 119. After that, a car driver can put out 
the CD 103 received in the mechanical body or put the CD 103 
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into the mechanical body. 
[0010] 

Objects to be solved 

In the above-mentioned open and close mechanism 101 by prior 
5 art, the door 113 is energized only to a direction for closing 
the recording medium insertion path 119. Therefore, a richly 
experienced car driver in a CD changer to insert a CD 103 by 
pushing and opening the door 113 may insert the CD 103 into the 
mechanical body by forcing the door 113 open with the CD 103. 
10 Inserting a CD 103 into the mechanical body by forcing the door 
113 open, the CD 103 may be inserted into the mechanical body 
in a disabled condition to receive a CD 103. 
[0011] 

Thus, in the open and close mechanism 101 by prior art, 
15 it is feared that the recording medium insertion path 119 is 
forced open by a car driver and a recording medium such as a 
CD 103 may be inserted by mistake, except in conditions of 
receiving and ejecting a CD 103. 
[0012] 

20 Therefore, objects of the invention are to provide an open 

and close mechanism for a recording medium insertion path which 
prevent to insert a recording medium into a mechanical body 
except in conditions of a recording medium playbaclc device 
receiving and ejecting a recording medium. 

25 [0013] 
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SUMMARY OF THE INVENTION 
How to attain the object 

In order to attain the objects, an open and close mechanism 
for a recording medium insertion path, according. to claim 1 of 
5 the invention, is for opening and closing a transporting path 
of a recording medium to be inserted into a mechanical body of 
a recording medium playback device and ejected from the 
mechanical body and includes a recording medium insertion path 
allowable to pass the recording medium therethrough; a open and 
10 close device for opening and closing the recording medium 
insertion path; and a locking device for locking open and close 
operation of the open and close device when the open and close 
device closes the recording medium insertion path. 
[0014] 

15 According to claim 2 of the invention, an open and close 

mechanism for a recording medium insertion path includes the 
open and close mechanism for a recording medium insertion path 
according to claim 1 of the invention, a driving device for 
operating said open and close device to open the recording 

20 medium insertion path, the driving device installed -in the 
mechanical body, wherein said locking device releases a 
locking condition of the open and close device when the driving 
device operates the open and close device to open the recording 
medium insertion path. 

25 [0015] 

According to claim 3 of the invention, an open and close 
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mechanism for a recording medium insertion path includes the 
open and close mechanism for a recording medium insertion path 
according to claim 2 of the invention, and the open and close 
device which has an open and close door provided rotatably about 
5 a center of a pivot shaft extending along a direction of width 
of the recording medium insertion path and rotating about the 
center of said pivot shaft for opening and closing the recording 
medium insertion path; a door gear rotating together with the 
open and close door operation of opening and closing the 

10 recording medium insertion path; and an energizing device for 
energizing the door gear to a direction for making the open and 
close door close the recording medium insertion path, wherein 
the door gear is rotated by the driving device so that the open 
and close door opens the recording medium insertion path, 

15 wherein the locking device locks the open and close door 
rotating about the center of the pivot shaft when closing the 
recording medium insertion path and allows the open and close 
door rotating about the center of the pivot shaft when the 
driving device rotating the door gear. 

20 [0016] 

According to claim 4 of the invention, an open and close 
mechanism for a recording medium insertion path includes the 
open and close mechanism for a recording medium insertion path 
according to claim 3 of the invention; the locking device which 
25 has a cam member being rotated together with the door gear by 
the driving device when the driving device rotates the door 



gear; a convex portion projecting toward the pivot shaft from 
the cam member; 'and a concave portion formed concavely on an 
outer surface of the pivot shaft, wherein the convex portion 
goes into the concave portion to lock the open and close door 
5 rotating on the center of the pivot shaft when the open and close 
door closing the recording medium insertion path, wherein the 
cam member rotates together with the door gear so that the convex 
portion moves in the concave portion and goes out the concave 
portion to allow the open and close door rotating about the 
10 center of the pivot shaft when the door gear is rotated by the 
driving device. 
[0017] 

According to claim 1 of the invention, the locking device 
locks an action for the open and close device opening the 

15 recording medium insertion path when the open and close device 
closes the recording medium insertion path. Then, inserting a 
recording medium into the mechanical body can be prevented when 
the open and close device closes the recording medium insertion 
path . 

20 [0018] 

According to claim 2 of the invention, lock by the locking 
device is released when the driving device works the open and 
close device to open the recording medium insertion path. Then, 
the recording medium insertion path can be opened securely when 
25 the driving device works the open and close device to open the 
recording medium insertion path. 




[0019] 

Except in a condition of the driving device working the 
open and close device to open the recording medium insertion 
path, the locking device locks an action of the open and close 
5 device opening the recording medium insertion path. Therefore, 
inserting a recording medium into the mechanical body can be 
prevented when the open and close device closes the recording 
medium insertion path. 
[0020] 

10 According to claim 3 of the invention, the locking device 

allows the open and close door rotating when the driving device 
rotates the door gear. Therefore, the recording medium 
insertion path can be opened securely when the driving device 
works the open and close device to open the recording medium 

15 insertion path. 
[0021] 

The locking device locks the open and close door rotating 
on the center of the pivot shaft when the recording medium 
insertion path is closed. Therefore, except in a condition of 

20 the driving device working the open and close device to open 
the recording medium insertion path, the locking device locks 
an action of the open and close device opening the recording 
medium insertion path. Then, inserting a recording medium into 
the mechanical body can be prevented when the open and close 

25 device closes the recording medium insertion path. 
[0022] 
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According to claim 4 of the invention, the convex portion 
projecting from the cam member goes into the concave portion 
of the pivot shaft when the open and close door closes the 
recording medium insertion path. Thereby, the. pivot shaft 
rotating action is locked and the open and close door opening 
the recording medium insertion path is locked. Therefore, 
except in a condition of the driving device working the open 
and close device to open the recording medium insertion path, 
the locking device locks securely an action of the open and close 
device opening the recording medium insertion path. Then, 
inserting a recording medium into the mechanical body can be 
prevented when the open and close device closes the recording 
medium insertion path. 
[0023] 

The cam member rotates together with the door gear when 
the door gear is rotated by mean of the driving device. And the 
convex portion goes through an inside of the concave portion 
to a direction for going out the concave portion. Therefore, 
the open and close door can rotate when the driving device 
rotates the door gear. Then, the recording medium insertion path 
can be opened securely when the driving device works the open 
and close device to open the recording medium insertion path. 
[0024] 

DESCRIPTION OF THE PREFERRED E^ODIMENT 

An open and close mechanism for a recording medium insertion 
path according to an embodiment of this invention will now be 
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described with reference to Fig. 1 - 9 . An open and close 
mechanism 1 for a recording medium insertion path is installed 
in a CD changer 2 as a recording medium playback device shown 
in Fig. 1. The CD changer 2 may be mounted on a car as a vehicle. 
5 [0025] 

The CD changer 2 receives a plurality of Compact Disks 3 
(call CD after this) as recording medium and plays back the data 
recorded on the requested CD 3 according to order of a car driver 
in the car. The playback data are outputted as sounds with a 
10 speaker. The car driver can hear the recorded data on a requested 
CD 3 of a plurality of CDs 3 stored in the CD changer 2 , by sounds . 
[0026] 

The CD changer 2, as shown in Fig. 1 and 2, includes a 
mechanical body 4, a front panel 5 mounted on the mechanical 

15 body 4 and the open and close mechanism 1 for a recording medium 
insertion path (call simply ^open and close mechanism") 
according to an embodiment of this invention. The mechanical 
body 4 is provided with a casing 6, various functional parts 
mounted in the casing 6 and a recording medium containing 

20 portion 8 provided in the casing 6. The casing 6 is formed into 
box shape. 
[0027] 

Said functional parts are used for playing back data 
recorded on the CD 3 . The recording medium containing portion 
25 8 contains a plurality of CDs 3, received in the casing 6, i.e. 
the mechanical body 4, through a later-described recording 




medium insertion path 19 . 
[0028] 

The casing 6 is provided inside with a driving member 7 
as a driving device for constituting the open and close 
5 mechanism 1. The driving member 7 is formed into band shape. 
The driving member 7, as shown in Fig. 2, is received in the 
casing 6 so as to make the length thereof along a direction for 
moving to or from the front panel 5. The driving member 7 is 
mounted in the casing 6 capably to move close to or away from 
10 the front panel 5. 
[0029] 

The driving member 7 slides by driving force such as a 
not-shown motor mounted in the equipment body 6 to move close 
to or away from the front panel 5 . When moving close to the front 

15 panel 5, the driving member 7 abuts both on an operating portion 
22 of a later-described door gear 15 and an operating portion 
29 of a locking cam 16 in the open and close mechanism 1. The 
driving member 7 moves both operating portions 22, 29 to a 
direction for pushing out from the equipment body 6 inside. When 

20 moving away from the front panel 5, the driving member 7 moves 
away from the both operating portions 22, 29 not to abut on the 
both operating portions 22, 29. 
[0030] 

Herein, a direction for the driving member 7 moving away 
25 from the front panel 5 is defined as an inward direction toward 
the mechanical body 4 inside. A direction for the driving member 
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7 closing to the front panel 5 is defined as an outward direction 

toward the mechanical body 4 outside. 

[0031] 

The front panel 5 is mounted on a front portion which is 
5 near side of the casing 6, i.e. the mechanical body 4 in Fig. 
1. The front panel 5 is formed into a rectangular shape when 
viewed from top. The front panel 5 is provided with exposed 
switches 9, 10 for receiving a. CD 3 into the mechanical body 
4 and containing a CD 3 in the recording medium containing 
10 portion 8 or for ejecting a CD 3 , contained in the recording 
medium containing portion 8, to outside of the mechanical body 
4. 

[0032] 

The front panel 5 is provided with a recording medium 
15 passing opening 11 communicated with a later-described 
recording medium insertion path 19 of the open and close 
mechanism 1. The recording medium passing opening 11 is formed 
going through the front panel 5 into a rectangular shape when 
viewed from top. The length of the recording medium passing 
20 opening 11 is along a direction of width of the CD changer 2. 
[0033] 

The recording medium passing opening 11 is formed with a 
height HI along a direction of height of the CD changer 2 larger 
than a thickness of the CD 3 and with a width H2 along a 
25 direction of width of the CD changer 2 larger than a diameter 
of the CD 3. The recording medium passing opening 11 is almost 
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same size or slightly larger size than the later-described 
recording medium insertion path 19 of the open and close 
mechanism 1 . 
[0034] 

The front panel 5 , attached to the casing 6 of the mechanical 
body 4, constitutes an outer shell of the CD changer 2. The front 
panel 5 forms an outer wall of the CD changer 2 i.e. a recording 
medium playback device. 
[0035] 

The open and close mechanism 1 is mounted on the front panel 
5 . The open and close mechanism 1 is attached to an inner surface 
of the front panel 5 close to the casing 6. The open and close 
mechanism 1, as shown in Fig. 3-6, is provided with the 
above-mentioned driving member 7, a frame 12, an open and close 
door 13, a door gear 15, a first torsion spring 14 as an 
energizing device, a locking cam 16 as a cam member and a second 
torsion spring 36. 
[0036] 

The frame 12 is formed with a frame-shape frame body 17 
and a second frame 18, as shown in Fig. 3 and 4. The frame body 
17 is formed into frame-shape with beams 25, 26, 27 and 28. The 
beams 25, 26, 27 and 28 form marginal walls constituting the 
recording medium insertion path 19 . An inner space enclosed with 
four beams 25, 26, 27 and 28 of the frame body 17 makes the 
recording medium insertion path 19. 
[0037] 
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The recording medium insertion path 19 is formed into a 
rectangular shape when viewed from top. The length of the 
recording medium insertion path 19 is along a width direction 
of the CD changer 2. The recording medium insertion path 19 is 
formed with a height H3 along a direction of height of the CD 
changer 2 larger than a thickness of the CD 3 and with a width 
H4 along a direction of width of the CD changer 2 larger than 
a diameter of the CD 3 . 
[0038] 

The recording medium insertion path 19 is contiguous to 
the recording medium passing opening 11 when the open and close 
mechanism 1 is mounted on the front panel 5. Thus, the recording 
medium insertion path 19 is opened in the front panel 5. The 
recording medium insertion path 19 allows to pass a CD 3 into 
the mechanical body 4 inside. The recording medium passing 
opening 11 and the recording medium insertion path 19 
constitutes the transporting path of a recording medium, 
described herein, 
[0039] 

The second frame 18 is mounted on the frame body 17. The 
second frame 18 may be made of sheet metal and is mounted on 
an end portion 17a of the frame body 17 along a direction of 
height of the CD changer 2 . Both the door gear 15 and the loclcing 
cam 16 are placed between the second frame 18 and the frame body 
17 . The second frame 18 is provided with a hole 24 and a stopper 
piece 32. The stopper piece 32 is provided at rear walls side 
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of the door gear 15 and the locking cam 16 when viewed from the 

front panel 5. 

[0040] 

A open and close door 13 is formed into band shape with 
5 almost same size or slightly smaller size than the recording 
medium insertion path 19. The open and close door 13 is held 
in the recording medium insertion path 19 so as to make the length 
thereof along a direction of width of the CD changer 2, i.e. 
the recording medium insertion path 19. The open and close door 
10 13 is provided with a couple of pivot shafts 20 projecting from 
both end portions of the length, as shown in Fig. 4-6. 
[0041] 

The respective pivot shaft 20 extends along a direction 
of width of the recording medium insertion path 19. The pivot 

15 shafts 20 are provided on the both end portions 13a in a direction 
of width of the open and close door 13 placed on one end portion 
in a direction of height of the recording medium insertion path 
19. The end portions 13a are located at a. top portion of the 
open and close door 13 in a drawing of the embodiment. The end 

20 portions 13a form the end portion in a direction of height of 
the recording medium insertion path 19 . 
[0042] 

The open and close door 13 is bore by the frame body 17, 
capably to rotate about a center of an pivot shafts 20 . Therefore , 
25 the open and close door 13, rotated about the center of the end 
portion 13a in a direction of width, located upper side in 

17 
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drawings, opens or closes the recording medium insertion path 

19 . 

[0043] 

The pivot shaft 20, near the end portion 17a, is formed 
5 integrally with a gear 21 and a concave portion 31 (shown in 
Fig. 7) , The gear 21 is disposed coaxially with the pivot shaft 
20. In other words, the gear 21 is disposed coaxially with a 
rotation center of the pivot 20, i.e. a rotation center of the 
open and close door 13. 
10 [0044] 

The concave portion 31 is formed to be dent on the outer 
surface of the pivot shaft 20, as shown in Fig. 7. An open end 
31c of the concave portion 31 corresponds to the locking cam 
16 when the open and close door 13 closes the recording medium 
15 insertion path 19 . 
[0045] 

The door gear 15 is formed into fan shape. The door gear 
15 is bore by the second frame 18, capably to rotate about a 
center of a top portion 15a thereof (shown in Fig. 4) . The door 
20 gear 15 meshes with the gear 21 . The rotating door gear 15 rotates 
the open and close door 13 about the center of the pivot shafts 

20 to malce the open and close door 13 open or close the recording 
medium insertion path. Thus, the door gear 15 rotates 
interlocking with open and close action for the recording medium 

25 insertion path 19 by the open and close door 13. 
[0046] 
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The door gear 15 is provided with the operating portion 
22 moving away from the rotation center and proj ecting outwardly 
from an outer edge portion, and a stopper projection 23 located 
near the rotation center and projecting outwardly along a width 
5 direction of the CD changer 2. The operating portion 22 abuts 
on the driving member 7 moving toward the front panel 5 from 
the equipment body 6 inside of the mechanical body 4. 
[0047] 

The stopper projection 23 projects outwardly from the 
10 second frame 18 along a direction of width of the CD changer 
2 through the hole 24 when the door gear 15 is bore by the second 
frame 18 capably to rotate. The stopper projection 23, inserted 
through the hole 24, can control a rotation limit of the door 
gear 15 to be located between positions of the open and close 
15 door 13 opening and closing the recording medium insertion path 
19. 

[0048] 

The first torsion spring 14, placed between the door gear 
15 and the second frame 18, energizes the door gear 15 to a 

20 direction for making the open and close door 13 close the 
recording m.edium insertion path 19. The door gear 15 abuts on 
the stopper piece 32 by energizing force of the first torsion 
spring 14 when the open and close door 13 closes the recording 
medium insertion path 19. The door gear 15, rotated by the 

25 driving member 7 to a direction for the operating portion 22 
moving toward the front panel 5, makes the open and close door 
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13 open the recording medium insertion path 19. 
[0049] 

The open and close door 13, the door gear 15 and the first 
torsion spring 14 constitute the open and close device described 
5 above . 
[0050] 

The locJcing cam 16 is formed into fan shape. The locking 
cam 16 is bore by the second frame 18 capably to rotate about 
a center of the top portion 16a (shown in Fig. 4) . The rotation 
10 center of the locking cam 16 is disposed coaxially with the 
rotation center of the door gear 15. 
[0051] 

The locking cam 16 is provided with the operating portion 
29 moving away from the rotation center and proj ecting outwardly 
15 from an outer edge portion. The operating portion 29 abuts on 
the driving member 7 moving toward the front panel 5 from the 
equipment body 6 inside of the mechanical body 4. 
[0052] 

The locking cam 16 is energized by the second torsion spring 
20 36 to position the operating portion 29 and the operating 
portion 22 of the door gear 15 in the same angle position and 
toward a direction for abutting on the stopper piece 32. The 
locking cam 16 is energized by energizing force of the second 
torsion spring 36 to position the operating portion 29 and the 
25 operating portion 22 of the door gear 15 in the same angle 
position and to abut on the stopper piece 32 when the open and 
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close door 13 closes the recording medium insertion path 19. 
Therefore, the operating portion 29 of the locking cam 16 and 
the operating portion 22 of the door gear 15 abut almost 
simultaneously on the driving member 7 moving close to the front 
panel 5. 
[0053] 

The locking cam 16 is provided with a convex portion 30, 
as shown in Fig. 7. The convex portion 30 projects outwardly 
from an outer edge portion moving away from the rotation center 
of the locking cam 16. The convex portion 30, as shown in Fig. 
7, goes into the concave portion 31 inside when the open and 
close door 13 closes the recording medium insertion path 19 and 
the locking cam 16 abuts on the stopper piece 32 . Simultaneously, 
a top end surface 30a of the convex portion 30 is positioned 
to be opposite to an edge portion 31a of the concave portion 
31. 

[0054] 

If the open and close door 13 is tried to rotate about the 
center of the pivot shaft 20 to a direction for opening the 
recording medium insertion path 19 in above condition, -the top 
end surf ace. 30a of the convex portion 30 abuts on the edge portion 
31a, at a near side of the mechanical body 4, of the concave 
portion 31. Then, the convex portion 30 and the concave portion 
31 prevent the open and close door 13 rotating to a direction 
for opening the recording medium insertion path 19. Therefore, 
the convex portion 30, the concave portion 31 and the locking 
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cam 16 prevent the open and close door 13 rotating about the 
center of the pivot shaft 20 by the convex portion 30 going into 
the concave portion 31 when the open and close door 13 closes 
the recording medium insertion path 19. 
5 [0055] 

In Fig. 7, the open and close door 13, the concave portion 
31, the locking cam 16, the convex portion 30 and the second 
torsion spring 36 are shown with a solid line and the second 
frame 18 is shown with a dotted line. 
10 [0056] 

If the open and close door 13 is tried to rotate to a 
direction for moving the operating portion 29 close to the front 
panel, the convex portion 30 is allowed to go out through the 
concave portion 31 inside from the edge portion 31b, at outer 

15 side of the mechanical body 4, of the concave portion 31. 
Therefore, the loclcing cam 16 rotates to a direction for getting 
the convex portion 30 out through the concave portion 31 from 
the edge portion 31b, when the locJcing cam 16 is pushed to a 
direction for moving the operating portion 29 close to the front 

20 panel 5. 
[0057] 

The convex portion 30 of the loclcing cam 16 allows the pivot 
shaft 20 rotating when the locking cam 16 rotates to a direction 
for moving the operating portion 29 close to the front panel 
25 5. Therefore, the locking cam 16 is allowed to rotate to a 
direction for making the open and close door 13 open the 
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recording medium insertion path 19 when the locking cam 16 
rotates to a direction for moving the operating portion 29 close 
to the front panel 5. 
[0058] 

5 In other words, the convex portion 30 moves, interlocking 

with rotation of the door gear 15, in the concave portion 31 
inside in a direction for going out from the concave portion 
36 when the locking cam 16 rotating together with the door gear 
15. Then, the convex portion 30, the concave portion 31 and the 
10 locking cam 16 allow the open and close door 13 rotating around 
the pivot shaft 20 when the locking cam 16 is rotated together 
with the door gear 15 by the driving member 7. 
[0059] 

Thus, the convex portion 30, the concave portion 31 and 
15 the locking cam 16 lock open and close action of the open and 
close door 13 when the open and close door 13 closes the recording 
medium insertion path 19 . And the convex portion 30, the concave 
portion 31 and the locking cam 16 unlock the open and close door 
13 when the driving member 7 makes the open and close door 13 
20 open the recording medium insertion path 19 . The convex portion 
30, the concave portion 31 and the locking cam 16 allow the open 
and close door 13 rotating around the pivot shaft 20 when the 
driving member 7 rotates the door gear 15. 
[0060] 

25 The convex portion 30, the concave portion 31 and the 

locking cam 16 constitute the locking device described above. 
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[0061] 

The open and close mechanism 1, with above-mentioned 
structure, which is mounted on the front panel 5 assembled in 
the casing 6 of the mechanical body 4, constitutes a part of 
5 the CD changer 2. In the CD changer 2, the driving member 7 is 
received in a rear room of the casing 6 of the mechanical body 
4, moved away from the front panel 5, except in conditions of 
inserting a CD 3 into the mechanical body 4 or ejecting a CD 
3 from the mechanical body 4. 
10 [0062] 

The driving member 1 , as shown in Fig. 8, is away both from 
the operating portion 22 of the door gear 15 and the operating 
portion 29 of the locking cam 16. The open and close door 13 
closes the recording medium insertion path 19 and the door gear 
15 15 abuts on the stopper piece 32 by means of energizing force 
of the first torsion spring 14. 
[0063] 

The operating portion 29 of the locking cam 16 is positioned 
in the same angle position of the operating portion 22 of the 
20 door gear 15 and the locking cam 16 abuts on the stopper piece 
32 by energizing force. The convex portion 30 is in the concave 
portion 31 inside. 
[0064] 

Thereafter, the driving member 7 moves slowly toward an 
25 outside of the mechanical body 4 when pushing the switch 9. The 
driving member 7 abuts both on the operating portions 22, 29. 
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The driving member 7 pushes the operating portion 22 toward an 
outside of the mechanical body 4 in opposition to the energizing 
force by the first torsion spring 14 . The driving member 7. pushes 
the operating portion 29 toward an outside of the front panel 
5 5 i.e. the mechanical body 4 in opposition to the energizing 
force by the second torsion spring 36. 
[0065] 

Then, the locking cam 16 rotates along an arrow Kl in Fig. 
8 about the center of the top portion 16a and the convex portion 

10 30 passes through the concave portion 31 inside toward the edge 
portion 31b close to the front panel 5. And the door gear 15 
rotates along an arrow Kl in Fig. 8 about the center of the top 
portion 15a and the open and close door 13 rotates along an arrow 
K2 in Fig. 8 about the center of the pivot shaft 20. The convex 

15 portion 30 is going out the concave portion 31 and the open and 
close door 13 opens gradually the recording medium insertion 
path 19. 
[0066] 

When the driving member 7, as shown in Fig. 9, moves more 
20 toward the outside of the mechanical body 4, the convex portion 
30 passes near the edge portion 31b and goes out from the concave 
portion 31. Then, the open and close door 13 opens the recording 
medium insertion path 19. Thus, the open and close door 13 opens 
the recording medium insertion path 19. 
25 [0067] 

A CD 3 is inserted through the recording medium insertion 
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path 19 into the mechanical body 4 to be contained in the 
recording medium containing portion 8 and ejected through the 
recording medium insertion path 19 from the recording medium 
containing portion 8. When pushing the switch 10., the driving 
member 7 moves gradually toward the inside of the mechanical 
body 4 and the open and close door 13 closes the recording 
medium insertion path 19 by means of the energizing force of 
the torsion springs 14, 36 and the convex portion 30 goes into 
the concave portion 31 from the edge portion 31b. 
[0068] 

In Fig. 8 and S, the open and close door 13, the concave 
portion 31, the locking cam 16, the convex portion 30 and the 
driving member 7 are shown with solid line, and the gear 21 and 
the door gear 15 are shown with two-dot chain line, and the 
stopper piece 32 of the second frame 18 is shown with dotted 
line, and the beam 25 is shown with long dashed short dashed 
line . 

In Fig. 9, a CD 3 is shown with long dashed short dashed line. 
[0069] 

According to this embodiment of the invention, the- convex 
portion 30 of the locking cam 16 is in the concave portion 31 
formed on an outer surface of the pivot shaft 20 when the open 
and close door 13 closes the recording medium insertion path 
19. Therefore, when trying to open the open and close door 13 
along the arrow K2 in Fig. 7, the top end surface 30a of the 
convex portion 30 and an edge portion 31a abut on each other. 
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Then, a force for opening is transmitted through the top end 
surface 30a to the edge portion 31a and received. Thus, rotating 
the pivot shaft 20 for opening the open and close door 13 is 
not allowed. 
[0070] 

Thus, when the open and close door 13 closes the recording 
medium insertion path 19, the convex portion 30 and the concave 
portion 31 prevent to open the open and close door 13 . Therefore , 
the recording medium insertion path 19 is kept closed except 
in a condition of the driving member 7 opening the open and close 
door 13. 
[0071] 

Then, the open and close door 13 can not be opened, except 
in conditions of receiving a CD 3 into the CD changer 2 or 
ejecting a CD 3 from the CD changer 2. Therefore, in a disabled 
condition of the CD changer 2 receiving a CD 3 , inserting a CD 
3 into the mechanical body 4 is prevented. In short, miss- 
inserting a CD 3 can be prevented. 
[0072] 

Furthermore, when the driving member 7 moves toward an 
outside of . the mechanical body 4 and pushes the operating 
portions 22, 29 toward an outside of the mechanical body 4, the 
convex portion 30 is going out through the concave portion 31 
inside. The loclcing cam 16 rotates about the center of the top 
portion 16a. Thus, when the driving member 7 moves toward an 
outside of the mechanical body 4 and pushes the operating 
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portions 22, 29 toward an outside of the mechanical body 4, the 
open and close door 13 rotates about the center of the pivot 
shaft 20 and opens the recording medium insertion path 19. 
[0073] 

Thus, when the CD changer 2 is in enabled conditions of 
inserting a CD 3 into the CD changer 2 and ejecting a CD 3 from 
the CD changer 2 by the driving member 7 moving toward an outside 
of the mechanical body 4, the open and close door 13 opens the 
recording medium insertion path 19 securely. Also, when the CD 
changer 2 is in enabled conditions of inserting a CD 3 into the 
CD changer 2 and ejecting a CD 3 from the CD changer 2, inserting 
and ejecting a CD 3 can be done securely. 
[0074] 

In the embodiment of the invention mentioned above, the 
CD changer 2 is shown as a recording medium playback device. 
The invention can be not only applied on the CD changer, but 
also other various recording medium playback devices such as 
a CD player, a CD-ROM drive device for a navigation device. 
[0075] 

£££ec1:s of the Invention 

According to claim 1 of this invention, when an open and 
close device closes a recording medium insertion path , a locking 
device locks an action of the open and close device opening the 
recording medium insertion path. Therefore, when the open and 
close device closes the recording medium insertion path, 
inserting a recording medium into a mechanical body inside can 
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be prevented. When a mechanical body of a recording medium 
playback device is not in a condition to receive a recording 
medium, inserting a recording medium into the mechanical body 
can be prevented. Then, miss-inserting a recording medium can 
5 be prevented. 
[0076] 

According to claim 2 of the invention, lock by the locking 
device is released when the driving device works the open and 
close device to open the recording medium insertion path. Then, 

10 the recording medium insertion path can be opened securely when 
the driving device works the open and close device to open the 
recording medium insertion path. When a mechanical body of is 
in a condition to receive a recording medium, making an open 
and close device open a recording medium into the mechanical 

15 body can be done securely. 
[0077] 

Except in a condition of the driving device working the 
open and close device to open the recording medium insertion 
path, the locking device locks an action of the open and close 

20 device opening the recording medium insertion path. Therefore, 
inserting a recording medium into the mechanical body can be 
prevented when the open and close device closes the recording 
medium insertion path. When a mechanical body of a recording 
medium playback device is not in a condition to receive a 

25 recording medium, inserting a recording medium into the 
mechanical body can be prevented. 



[0078] 

According to claim 3 of the invention, the locking device 
allows the open and close door rotating when the driving device 
rotates the door gear. Therefore, the recording medium 
insertion path can be opened securely when the driving device 
works the open and close device to open the recording medium 
insertion path. When a mechanical body of is in a condition to 
receive a recording medium, making an open and close device open 
a recording medium into the mechanical body can be done 
securely . 
[0079] 

The locking device locks the open and close door rotating 
about the center of the pivot shaft when the recording medium 
insertion path is closed. Therefore, except in a condition of 
the driving device working the open and close device to open 
the recording medium insertion path, the locking device locks 
an- action of the open and close device opening the recording 
medium insertion path. Then, inserting a recording medium into 
the mechanical body can be prevented when the open and close 
device closes the recording medium insertion path. -When a 
mechanical body of a recording medium playback device is not 
in a condition to receive a recording medium, inserting a 
recording medium into the mechanical body can be prevented, 
[0080] 

According to claim 4 of the invention, the convex portion 
projecting from the cam member goes into the concave portion 
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of the pivot shaft when the open and close door closes the 
recording medium insertion path. Thereby, the pivot shaft 
rotating action is locked and the open and close door opening 
the recording medium insertion path is locked. Therefore, 
5 except in a condition of the driving device working the open 
and close device to open the recording medium insertion path, 
the locking device locks securely an action of the open and close 
device opening the recording medium insertion path. Then, 
inserting a recording medium into the mechanical body can be 

10 prevented when the open and close device closes the recording 
medium insertion path. When a mechanical body of a recording 
medium playback device is not in a condition to receive a 
recording medium, inserting a recording medium into the 
mechanical body can be prevented. 

15 [0081] 

The cam member rotates together with the door gear when 
the door gear is rotated by mean of the driving device. And the 
convex portion goes through an inside of the concave portion 
to a direction for going out the concave portion. Therefore, 

20 the open and close door can rotate when the driving- device 
rotates the door gear. Then, the recording medium insertion path 
can be opened securely when the driving device works the open 
and close device to open the recording medium insertion path. 
When a mechanical body of is in a condition to receive a recording 

25 medium, making an open and close device open a recording medium 
into the mechanical body can be done securely. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view of a CD changer having an open 
and close mechanism for a recording medium insertion path of 
5 an embodiment according to the inventions- 
Fig. 2 is a plan view, showing a layout of a driving member 
of a CD changer shown in Fig. 1; 

Fig. 3 is a perspective view, showing a front panel and 
recording medium insertion path of a CD changer shown in Fig. 
10 1 ; 

Fig, 4 is an exploded perspective view of the open and close 
mechanism shown in Fig. 3; 

Fig. 5 is a perspective view, showing an open and close 
door and a door gear and locking cam assembled in the open and 
15 close mechanism shown in Fig. 3; 

Fig. 6 is a perspective view, showing an expanded VI area 
shown in Fig. 5 ; 

Fig. 7 is a sectional view taking along the line VII-VII 
line in Fig, 6; 

20 Fig. 8 is an explanatory drawing, showing a condition of 

a recording medium insertion path closed by an open and close 
door of an open and close mechanism according to an embodiment 
of the inventions- 
Fig. 9 is an explanatory drawing, showing a condition of 

25 a recording medium insertion path opened by an open and close 
door of an open and close mechanism according to an embodiment 
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of the inventions- 
Fig. 10 is an explanatory drawing, showing a condition of 
closing an open and close door of an open and close mechanism 
by prior art; 

5 Fig. 11 is an explanatory drawing, showing a condition of 

opening an open and close door of an open and close mechanism 
shown in Fig. 10; and 

Fig. 12 is a sectional view, showing a condition of closing 
an open and close door of an open and close mechanism shown in 
10 Fig. 10; 

Fig. 13 is a sectional view, showing a condition of opening 
an open and close door of an open and close mechanism shown in 
Fig. 10. 

15 MARKING NUMBER DISCRIPTION 

1 • Open and close mechanism for a recording medium 

insertion path 

2- CD changer (Recording medium playback device) 

3. CD (Recording medium) 

20 4. Mechanical body 

"7. Driving member (Driving device) 

11- Recording medium passing opening 

(Transporting path of a recording medium) 
13- Open and close door (Open and close device) 

25 14. First torsion spring 

(Energizing device. Open and close device) 
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Door gear (Open and close device) 
Locking cam (Cam member. Locking device) 
Recording medium insertion path 
(Transporting path of a recording medium) 
Pivot shaft 

Convex portion (Locking device) 
Concave portion (Locking device) 
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ABSTRACT OF THE DISCLOSURE 
Objects of this invention 

An open and close mechanism for a recording medium insertion 
path which prevents inserting a recording medium except in 
conditions of inserting a recording medium into a recording 
medium playback device and ejecting a recording medium from a 
recording medium playback device is provided. 
How to be solved 

An open and close mechanism 1 for a recording medium 
insertion path is provided with an open and close door 13, a 
door gear and a locking cam 16.. The. open and close door 13 can 
rotate about the center of a pivot shaft 20 and can open and 
close the recording medium insertion path. The door gear rotates 
interlocking with the open and close door 13. The door gear is 
energized to a direction for making the open and close door 
13 close the recording medium insertion path. The locking cam 
16 is disposed coaxially with the door gear. The locking cam 
16 is formed with a convex portion 30. The pivot shaft 20 is 
provided with a concave portion formed concavely on an outer 
surface of the pivot shaft 20 . When the open and close door closes 
the recording medium insertion path, the convex portion 30 goes 
into the concave portion 31 inside and then opening the open 
and close door 13 is. prevented. 
Reference drawing 
Fig. 7 



